Superficial siderosis is a chronic disorder of the central nervous system in which haemosiderin is deposited in meninges, subependymal areas, hemispheres, brain stem, cerebellum, cord and cranial nerves':", It is usually recognized post mortem, but the clinical presentation may be sufficiently characteristic for diagnosis to be made in life. While in some cases the source of the bleeding can be determined, in others it is not found. We now report a case presenting with longstanding bilateral deafness.
Case report
A 69-year-old man was admitted complaining of bilateral deafness of 4 years duration and recently had suffered paraesthesiae in both feet and unsteadiness of gait. Examination disclosed bilateral loss of hearing, ataxia of both lower limbs, and bilateral loss of all modalities of sensation in the lower limbs. Cervical spondylosis was suggested and the patient seemed to improve with the use of a collar. Subsequently he deteriorated and 4 years later he was assessed at the National Hospitals, Queen Square. There were signs of mild intellectual deficit, bilateral nerve deafness, wasting of upper limb muscles and signs of severe cerebellar deficit. CT scan (Dr I Mosely) showed the appearances of cerebral and cerebellar atrophy. Neuro-otological examination confirmed very severe deafness present for all frequences on the left and with an island of residual hearing on the right at 500-1000 Hz. Caloric responses were severely reduced. The probable cause of the progressive deaf-ness was thought to be vascular insufficiency. The patient continued to deteriorate, dying at the age of 75. The general postmortem examination revealed bronchopneumonia, infective endocarditis, adenocarcinoma of the prostate and renal infarcts.
The brain (1240 g) was sliced after formalin fixation and there was a notable brown discolouration of the thickened leptomeninges over the superior surface of the cerebellum, basal frontal areas, olfactory bulbs, and around the brain stem and its emerging nerve roots. No aneurysm or vascular malformation was found. There was moderate symmetrical dilatation of the ventricles and there were multiple, small, old and more recent infarcts in both hemispheres. The most striking finding was in intense deposition of haemosiderin in the leptomeninges, subpial and subependymal areas of the hemispheres, brain stem, cerebellum and spinal cord, and in the first, second, fifth, seventh, eighth <Figure 1) and tenth cranial nerves and spinal nerves. The haemosiderin was present both within macrophagas and lying freely, and in the brain the haemosiderin excited an intense reactive gliosis with the formation of ovoid bodies 20-30 Ilm in diameter <Figure 2). The presumed astrocytic origin of these ovoid bodies, however, could not be confirmed by immunohistochemistry (using GFAP·PAP) or electronmicroscopy. The most intense longstanding tissue destruction and gliosis were 
Discussion
Superficial siderosis or marginal siderosis of the central nervous system is an ultimately fatal chronic disorder to which scant attention is given in the mf\jority of textbooks of neurology or neuropathology.
First described by Noetzel! in 1940 and Lewey and Govons-2 years later, nearly 30 cases had accumulated by 1969 when Hughes and Oppenheimer' published a comprehensive review. The nature of the disorder is chronic haemosiderin deposition in the central nervous system (and not elsewhere in the body) and while chronic or repeated subarachnoid haemorrhage may be the primary event 1,4,6.10 in a significant number2.S.11-14 no bleeding source could be revealed. The resulting clinical symptoms may be various and include cerebellar ataxia, progressive nerve deafness, sphincter disturbances, sensory and motor deficits and dementia 1,4,5,l1,lS,14. In our case hearing loss of about 10 years duration antedated the other symptoms and in 3 other cases S,13,14 the same phenomenon was observed. The mechanism responsible for the specially intense involvement of the eighth cranial nerves is not completely understood: this nerve runs through the pontine cistern whose borders are always encrusted with haemosiderin in this conditions: in addition it has the longest glial segment of any cranial nerve 15 and this segment is perhaps specially vulnerable to injury16. Severe cerebellar damage, present in our case, as in others, may be the result of the particularly dense cerebellar capillary network" or reflect a special vulnerability of Purkinje cells and granule cells". Superficial siderosis is a chronic progressive disorder, usually diagnosed postmortem. Early recognition of this condition with a careful search for a bleeding source might prevent further haemosiderin deposition into neural tissue. The clinical symptomsa combination of hearing loss, ataxia, dementia, sphincter disturbances, sensory and motor signs -are usually characteristic, and CT scan appearances may suggest diffuse leptomeningeal enhancement-", Magnetic resonance imaging may be a valuable future tool in establishing the diagnosia'", In cases where a source for the bleeding can be found in life it should be possible for the condition to be controlled. Dr D Lindenbaum (Oxford) reported on the updating of a prevalence study, previously published in 1984 1 , which suggests that the prevalence of tuberous sclerosis ITS)for children under the age of 5 years may be as high as 1 in 7100, and 1 in 10 300 for children below 15 years. Mortality in childhood, as well as poor ascertainment of older children, could account for the differential age prevalence.
Dr A Fryer (Cardiff) reviewed the evidence for the provisional assignment of the TS gene to chromosome 9 q at the Human Gene Mapping Workshop in Paris in 1987 2 • A linkage study looking at TS families in England and Wales, based in Bath and funded by the TS Association*, was commenced in 1985. The diagnostic criteria of Gomez" were adopted and doubtful cases excluded from the analysis. Linkage calculations on data from 39 families confirmed that the lad scores are significantly positive for linkage to the ABO blood group following male meiosis. This confirms the findings of an earlier smaller linkage study carried out in Glasgow".
Professor JM Connor (Glasgow)described experimental tracking of an RFLP detected by a v-abl probe in families with TS. In three families where this DNA marker was helpful, no recombinations were observed ... Tuberous Sclerosis Association of Great Britain, Little Barnsley Farm, Catshill, Bromsgrove, Worcs. B61 ONQ between the marker and TS. This probe is mapped to 9 q34 (bond 34 of the long arm of chromosome 9) and so provides further evidence for this localization of the TS gene. Dr S Povey (London) reviewed discrepancies between US and UK data which, it had been suggested, result from genetic heterogeneity. In order to test the hypothesis of a single genetic cause and pin-point the TS gene more precisely, pooled data from English and Scottish families on TS and other markers on chromosome 9 have been analysed using a computer programme, LINKMAP. This takes into account what is already known about the genetic map of chromosome 9 in normal individuals and preliminary analysis suggests that the TS gene may be in the area between the ABL and AKI markers.
Professor F Hemming (Nottingham) has investigated the carbohydrate composition of affected and unaffected skin of TS patients to establish whether the high levels of carbohydrates previously noted are specific to one or a small group of glycoproteins or if they represent a more general change. Interest has centred on one glycoprotein -fibronectin -which is critical in cell-cell and cell-matrix interactions. It appears possible that precursors of this protein may be related to the influences of gene products on embryogenesis.
Dr J Stephenson (Glasgow) reviewed the complicated seizure patterns seen in children with TS and suggested that infantile spasms may have a better prognosis than in non-Tfipatients. Evidence was that cognitive deterioration in TS was usually related to underlying pathology rather than seizure frequency or severity in the majority of cases.
Dr J Dennis and Mrs A Hunt (Oxford) reported on a detailed study of psychiatric disorder and burden of care for the family in 88 children with TS born between 1961 and 1980 and followed up until the age Report 
